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clothing; each incident led to the symptoms described and the mild burns observed were directly related to chemical contact. Remedial S is a compound preparation containing a mixture of tributyl tin, phenyl phenol and kerosene.
It is now 80 years since Rehn (1895), suggested an etiological relation between. the melting of fuchsin and the development of bladder cancer. We now recognize the napthylamines and particularly g-napthylamine (Hueper et al. 1938 , Berenblum & Bonser 1937 , benzidine (Spitz et al. 1950 ) and xenylamine (Melick et al. 1955 , Melick et al. 1971 as undoubted carcinogenic agent precursors. Xenylamine in particular is rapidly absorbed through the intact skin and produces symptoms identical to those described in Case 2. It is disquieting to note that Melick et al. (1955) described an 11 % incidence of bladder cancer developing in workers 5-19 years after exposure to xenylamine. The chemical structure, of xenylamine is closely related to that of phenyl phenol, the most important constituent of the wood preservation agent (Fig 4) (Kyriazis et al. 1973) . Diamond et al. (1972) demonstrated the photodynamic destruction ofan animal tumour using haematoporphyrin, and we have shown that human bladder carcinoma grown in immunosuppressed mice can be destroyed by a haematoporphyrin derivative (HpD), prepared by the method of Lipson et al. (1961) , and light therapy, whereas normal bladder mucosa is unaffected by the same treatment (Kelly et al. 1975 ).
This study reported here was undertaken as a preliminary investigation into the localization of HpD in patients with carcinoma of the bladder.
Patients and Methods Three patients having total cystectomy for carcinoma of the bladder, after a course of radiotherapy (3500 R), were given 2 mg/kg body weight of HpD intravenously 24 hours before operation; the cystectomy specimens were examined and photographed in UVL before histological examination by routine techniques. ' The patients were kept out of direct sunlight for at least fourteen days after operation to prevent generalized photosensitivity reactions. Great care was also taken to prevent subcutaneous extravasation of the drug as this may lead to severe local photosensitization for several weeks.
Results
In all 3 patients the most intense HpD fluorescence was seen only in malignant, premalignant or hyperplastic mucosa although faint fluorescence was also seen in cedematous tissues surrounding the tumours.
One patient, who had had multiple transurethral resections for well-differentiated carcinomata over a period of twelve years, had recently developed widespread carcinomata. In this patient's bladder the most intense fluorescence was observed in macroscopically normal mucosa which proved histologically to be frank carcinoma, carcinoma-in-situ, or hyperplastic mucosa with pre-malignant features.
Another patient had had a T3 adenocarcinoma which had regressed markedly after radiotherapy. Fluorescence was present only in the epithelium at the site of the original tumour and particularly in small papules which proved to be carcinomain-situ. No residual tumour was present in the wall of the bladder.
Variation in the intensity of fluorescence in different parts of these patients' tumours appeared to be inversely proportional to the thickness of the epithelium and directly proportional to its vascularity.
Completely normal bladder tissues did not show HpD fluorescence.
Discussion
This preliminary study demonstrates that HpD is taken up preferentially by malignant and premalignant bladder epithelia and not by completely normal bladder tissues. The relatively poor uptake of HpD by some of the larger masses of tumour in these patients was probably related to the vascular changes induced by X-rays, as large tumours resected transurethrally from non-irradiated patients are more intensely fluorescent. Therefore, with the development of suitable endoscopic apparatus, HpD localization appears promising as a diagnostic aid in patients with carcinoma of the bladder, particularly to demonstrate the extent of early malignant changes.
The preferential localization of the drug in malignant epithelium probably explains its selective sensitivity to photodynamic damage in animals (Kelly et al. 1975 ) and this property of HpD is being explored as a relatively simple mode of therapy for superficial carcinoma of the bladder. Small bladder tumours in one patient have been destroyed by irradiation with an intense white light after photosensitization with HpD and the possibility of treating extensive superficial tumours and premalignant change in this way is particularly exciting.
Summary
The localization of an hamatoporphyrin derivative (HpD) was studied in the operative specimens of three patients with carcinoma of the bladder. The drug was found to localize preferentially in malignant and premalignant mucosa and not in normal bladder tissues. It is suggested that HpD fluorescence might be useful as a diagnostic aid and its photosensitizing properties be used as a mode of therapy for carcinoma of the bladder.
